Introduction {#sec1-1}
============

Aneurysmal bone cyst (ABC) is benign expansile tumor-like bone lesions of uncertain etiology, composed of numerous blood-filled channels divided by soft-tissue septa.\[[@ref1]\] ABC is a relatively rare entity that is found in 1.4% of all primary bone tumors.\[[@ref2]\] Long bones are the most common site of this tumor, but the spinal column is involved in 14% of cases.\[[@ref3]\] This tumor is more often found in females than in males and presents in almost all cases in the second decade of life.\[[@ref3]\] ABC seldom occurs in the cervicothoracic region (C7 to T2). Only 19 cases of ABC have been reported through 2013.\[[@ref2]\] Here, we report a child with T2 involvement and spinal sagittal imbalance and the associated surgical approach. This study was approved by the institutional review board. Informed consent from the patient\'s parents was taken before writing and publishing this report and all of the data.

Case Report {#sec1-2}
===========

In the present study, the case of a 7-year-old girl with left leg weakness and gait disturbance was investigated. A physical examination demonstrated muscle force values of 4/5, 4/5, and 0/5 for the right leg, the proximal, and distal left leg, respectively. These muscle force values are associated with spastic paraparesia and kyphotic deformity in the cervicothoracic region. Spinal imaging revealed a large lytic mass in the posterior elements of the T2 vertebral body associated with both pedicle and vertebral body involvement, resulting in partial collapse of the T2 vertebral body, T1 to T3 dislocation, and spinal sagittal imbalance \[[Figure 1](#F1){ref-type="fig"}\]. Magnetic resonance imaging revealed a cerebrospinal fluid block and significant cord compression at the level of T2 \[[Figure 1](#F1){ref-type="fig"}\]. The patient was a candidate for the three-stage posterior, anterior, and posterior surgical approach. The first surgery was performed with the patient in a prone position and a midline incision was made over the cervicothoracic area, and a purple, hemorrhagic, and destructive mass was observed on the posterior elements of T2. After conducting T2 laminectomy, the accessible sections of the tumor were completely resected. Spinal fusion was postponed after anterior approach. Five days later, in the second session, a right side anterolateral and suprasternal approach was performed with the patient in a supine position. After skin incision, blunt dissection was carried out in the plane between sternocleidomastoid, laterally and tracheoesophageal fascia, medially. After dissection of the internal carotid, vertebral artery and aortic arch and access to the anterior part of the spinal column, complete corpectomy of T2 associated with T1/T2 and T2/T3 discectomy were performed \[[Figure 2](#F2){ref-type="fig"}\]. Anterior fusion through an expandable corpectomy cage was done. In the same session, with the patient in a prone position, a previous midline incision was reopened, and soft tissue dissection was performed. Posterior segmental fixation through insertion of a laminar hook into C7, T1, T3, T4, and T5 was conducted. The sagittal imbalance was corrected using a hook and rods and anterior fusion was reinforced with posterior fixation. The postoperative CT scan revealed correction of the spinal deformity \[[Figure 3](#F3){ref-type="fig"}\]. The histopathological findings were consistent with ABC. The patient\'s neurological status gradually improved postoperatively. After 11-month follow-up, the lower limb weakness completely improved, and no recurrence occurred during 24-month follow-up.

![(a) The computed tomography scan with sagittal reconstruction of spinal column and (b) sagittal T2 images sequences before surgery](AJNS-14-985-g001){#F1}

![An intraoperative photography showing anterior approach for T2 corpectomy. CCA: Common carotid artery, T: Tumor of T2 vertebrae](AJNS-14-985-g002){#F2}

![(a and b) Sagittal reconstruction of the spinal column after surgery](AJNS-14-985-g003){#F3}

Discussion {#sec1-3}
==========

ABCs consist of blood-filled spaces that are separated by connective tissue containing fibroblasts, osteoblast-type giant cells, and reactive woven bone.\[[@ref1]\] Long bones are the most common site of this tumor, but the spinal column is involved in 14% of cases.\[[@ref3]\] The most common site of involvement in the spine is the dorsal and lumbosacral regions and cervicothoracic region (from C7 to T2) involvement is rare.\[[@ref2][@ref4]\]

The literature review revealed that only 22 cases of ABC in the cervicothoracic junction have been reported to date. The research showed that ABC in the cervicothoracic, most commonly involved C7 (12 cases), T1 (10 cases), and T2 (8 cases).

The mean age of patients was 16.8 years with a range of 2--36 years. Among 22 cases, 5 patients were \<10 years old, 12 patients were from 10 to 20 years old, and 5 patients were \>20 years old. Besides, 8 and 14 patients were male and female, respectively. Only in five patients, the spinal deformity was observed including three cases with kyphosis and two cases with scoliosis. In three patients, a three-stage approach involving posterior resection, anterior resection, and fusion followed by posterior fusion was performed. Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"} summarize some features of previous case reports and present case.

###### 

Comparison of the level of involvement, age, and sex in our case and previous studies

  Study number             Study                                    Level of involvement   Age groups   Sex                                    
  ------------------------ ---------------------------------------- ---------------------- ------------ ----- ---- ------- ---- ---- ---- ---- ----
  1                        Verbiest 1965\[[@ref5]\]                 T1/T2                               \*    \*   15           \*        \*   
  2                        Hay *et al*., 1978\[[@ref6]\]            C7                     \*                      10      \*                  \*
  Hay *et al*., 1978       C6/C7                                    \*                                        24                \*        \*   
  Hay *et al*., 1978       T2/T3                                                                        \*    36                \*   \*        
  3                        Dick *et al*., 1979\[[@ref7]\]           C7                     \*                      7       \*                  \*
  4                        Stillwell and Fielding 1984\[[@ref8]\]   C7/T1/T2               \*           \*    \*   23                \*        \*
  5                        Ameli *et al*., 1985\[[@ref9]\]          C6/C7                  \*                      35                \*        \*
  Ameli *et al*., 1985     C7/T1                                    \*                     \*                 20           \*        \*        
  Ameli *et al*., 1985     T1                                                              \*                 13           \*             \*   
  6                        Capanna *et al*., 1985\[[@ref10]\]       T1/T2                               \*    \*   14           \*             \*
  7                        Disch *et al*., 1986\[[@ref11]\]         T1                                  \*         8       \*                  \*
  8                        Ohry *et al*., 1988\[[@ref12]\]          C7                     \*                      18           \*        \*   
  9                        McDonald *et al*., 1992\[[@ref13]\]      T1                                  \*         14           \*             \*
  10                       Gupta *et al*., 1994\[[@ref14]\]         T1/2                                \*    \*   19           \*        \*   
  11                       De Kleuver *et al*., 1998\[[@ref15]\]    T2                                        \*   14           \*             \*
  12                       Ozaki *et al*., 1999\[[@ref16]\]         T2                                        \*   36                \*   \*   
  13                       Boriani *et al*., 2001\[[@ref17]\]       T1                                  \*         14           \*             \*
  Boriani *et al*., 2001   C7                                       \*                                        17           \*        \*        
  14                       Garneti *et al*., 2003\[[@ref18]\]       C7                     \*                      11           \*             \*
  15                       Deo *et al*., 2005\[[@ref19]\]           C7                     \*                      2       \*                  \*
  16                       Zileli *et al*., 2007\[[@ref20]\]        C7/T1/T2               \*           \*    \*   7       \*             \*   
  17                       Rahimizadeh *et al*., 2013\[[@ref2]\]    C7                     \*                      14           \*             \*
  18                       Our study                                T2                                        \*   7       \*                  \*
  23                       Total                                    C7 to T2               12           10    9    2--36   6    12   5    8    15

###### 

Comparison of the surgical approach in our case and previous studies

  Treatment modality   Important clinical features                                                                                                      
  -------------------- ----------------------------- ------------------- ---------------- ------------------ ---------------------- ------------------- ----------------
  Verbiest *et al*.    Dick *et al*.                 Disch *et al*.      Ameli *et al*.   Ameli *et al*.     Stillwell *et al*.     Verbiest *et al*.   Disch *et al*.
  Hay *et al*.         Stillwell *et al*.            McDonald *et al*.                    Capana *et al*.    Boriani *et al*.       Boriani *et al*.    Ohry *et al*.
  Hay *et al*.         Deo *et al*.                  Garneti *et al*.                     Boriani *et al*.   Rahimizadeh *et al*.                       
  Hay *et al*.         Zileli *et al*.               Our study                            Boriani *et al*.   Our study                                  
  Ameli *et al*.       Rahimizadeh *et al*.                                                                                                             
  Ohry *et al*.                                                                                                                                         
  Gupta *et al*.                                                                                                                                        
  Kleuver *et al*.                                                                                                                                      
  Ozaki *et al*                                                                                                                                         

In our case, the patient was only 7 years old with lower limb paresis and spinal kyphosis. To achieve total resection, spinal reconstruction, and fusion, a three-stage surgical approach was performed including posterior resection, anterior resection/fusion, and posterior fusion. Regarding spinal deformities, the present study is similar to the cases reported by Stillwell and Fielding,\[[@ref8]\] Boriani *et al.*,\[[@ref17]\] and Rahimizadeh *et al.*\[[@ref2]\] In the view of the surgical approach, our case is similar to the studies published by Disch *et al.*,\[[@ref11]\] McDonald *et al.*,\[[@ref13]\] and Garneti *et al.*\[[@ref18]\] Regarding age, our case is similar to the studies published by Dick *et al.*,\[[@ref7]\] Disch *et al.*,\[[@ref11]\] and Zileli *et al.*\[[@ref20]\] Stillwell and Fielding reported a 23-year-old female with ABC at the C7/T1/T2 level. The patient with spinal kyphosis was treated with a two-stage anterior and posterior surgical approach; no tumor recurrence was observed after 8 years of follow-up.\[[@ref8]\] In 2001, Boriani *et al.* reported a 17-year-old male with an ABC at the C7 level and with spinal kyphosis who was treated by posterior curettage and radiotherapy.\[[@ref17]\] Rahimizadeh *et al.* reported a case of ABC at the C7 level. The patient was subjected to a two-stage anterior and posterior surgical approach and no recurrence after 1-year follow-up was exhibited.\[[@ref2]\] Disch *et al.* and McDonald *et al.* reported 8- and 14-year-old females with an ABC at T1 who were treated using a three-stage (posterior, anterior, and posterior) surgical approach.\[[@ref11][@ref13]\] In Garneti\'s study, an 11-year-old female with an ABC at C7 was treated with a three-stage (posterior, anterior, and posterior) approach.\[[@ref18]\]

One of the most common factors for tumor recurrence is the extent of tumor resection. The recurrence rate is approximately 34% following curettage treatment alone. Zenonos *et al.* reported that in 2 of 14 patients recurrence was observed due to the lack of total resection.\[[@ref1]\] Knoeller reported a case of an ABC patient who underwent subtotal resection and exhibited recurrence after 3 months.\[[@ref21]\] However, some authors could achieve total tumor resection and demonstrated no tumor recurrence after 1- to 17-year follow-up.\[[@ref2][@ref5][@ref8][@ref18][@ref19]\]

Conclusion {#sec1-4}
==========

Although a spinal ABC is a rare entity, it can occur in any segment of the spinal column and cause cord compression and spinal instability. Thus, proper treatment planning is crucial for total tumor resection to avoid tumor recurrence and correct spinal imbalance.
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